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DOCKET NO: 240356US0 



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 




IN RE APPLICATION OF 



HIDEKI SUGIURA, ET AL 
SERIAL NO: 10/618,640 
FILED: JULY 15, 2003 



FOR: EXTERNAL ADDITIVE FOR 
TONER FOR ELECTORPHOTOGRAPHY, 
TONER FOR ELECTROPHOTOGRAPHY, 
DOUBLE-COMPONENT DEVELOPER 
FOR ELECTROPHOTOGRAPHY, IMAGE- 
FORMING PROCESS USING THE 
TONER, AND IMAGE-FORMING 
APPARATUS USING THE TONER 



EXAMINER: DOTE, J. L. 



: GROUP ART UNIT: 1756 



RESPONSE 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 



In response to the Examiner's requirement at pages 6-7, paragraph 4 of the Official 
Action dated October 26, 2005, submitted herewith are copies of the cited pending 
applications as listed in the IDS/List of Related Cases filed on November 28, 2003 and 



September 24, 2004. 
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WHAT IS CLAIMED IS: 

1. A toner for developing an electrostatic image, comprising* 
a colorants and 
5 a binder resin, 

wherein the toner has a particle comprising at least one pore having a 
diameter of 10 nm or over, and a porosity thereof is in a range firom 0.01 to 
0.60. 



10 2. A toner for developing an electrostatic image according to claim 1, 
wherein the diameter of the at least one pore included in the particle of the 
toner is 60 nm or over. 

3. A toner for developing an electrostatic image according to claim 1, 
15 wherein the diameter of the at least one pore included in the particle of the 

toner is 200 nm or over. 

4. A toner for developing an electrostatic image according to claim 1, 
wherein the particle of the toner comprises ten or more pores, the diameter 

20 of each of the pores being 10 nm or over. 

5. A toner for developing an electrostatic image according to claim 1, 
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wherein the porosity is in a range firom 0.01 to 0.50. 

6. A toner for developing an electrostatic image according to claim 1, 
. wherein the toner is constituted of a particle which is formed by a 
5 manxxfiactiiring process comprising: 

dispersing in a water medium an oil droplet of an organic solvent in 
which the toner's composition comprising a prepolymer is contained, and 
at leaet one of elongatii^ and cross'linking of the prepolymer. 

10 7. A toner for developing an electrostatic image according to claim 6, 
wherein the manufacturing process further compaises a degassing reaction. 

8. A toner for developing an electrostatic image according to claim 6, 
wherein 

15 the prepolymer comprises an isocyanate-group, and 

an amine is used as at least one of an elongation agent and a 
cross'linking agent when the prepolymer is suhjected to the at least one of 
the elongation process and the cross-linking process. 

20 9. A toner for developing an electrostatic image according to claim 1, 
wherein the toner comprises at least a polyester resin. 
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10. A toner for developing an electrostatic image according to claim 9, 
wherein the toner comprises at least a modified polyester resin. 



11. A toner for developing an electrostatic image according to claim 10, 
wherein the toner further comprises an unmodified polyester resin. 



12. A toner for developing an electrostatic image according to claim 1, 
wherein the particle of the toner has an average sphericity E of 0.90 to 0.99. 



13. A toner for developing an electrostatic im^e according to daim 1, 
wherein the particle of the toner has a sphericity SF-1 of 100 to 150 and a 
sphericity SF-2 of 100 to 140. 



14. A toner for developing an electrostatic image according to daim 1, 
wherein the particle of the toner has a volume average particle diameter Dv 
of 2 ^lm to 7 ^im and Dv/Dn of 1.25 or below which is a ratio of the volume 
average particle diameter Dv to a number average particle diameter Dn. 



15. A toner for developizig an electrostatic image according to claim 14, 
wherein the volume average particle diameter Dv of the particle of the toner 
is 4 ^m to 7 |jun. 
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16. A two-component developer, comprising' 
a carrier made of a magnetic partidel and 

a toner for developing an electrostatic image, the toner comprising- 
a colorant, and 
a binder resin, 

wherein the toner has a particle comprising at least one pore having 
a diameter of 10 run or over, and a porosity thereof is in a range firom 0.01 to 



0.60. 



10 17. An image forming apparatus, comprising- 

an electrostatic image carrier! 

a charging \mit for charging the electrostatic image carrieri 

an exposing imit for making an exposure, in a form of an image, to 

the electrostatic image carrier charged by the charging unit to thereby form 
15 an electrostatic image; 

a developing unit packed with a developer, and developing with the 

developer the electrostatic image on the electrostatic image carrier to 

thereby form a toner image; and 

a transfer imit abutting on a surface of the electrostatic image 
20 carrier via a transfer material, and transferring the toner image to the 

transfer material, 

wherein the developer is a two-component developer comprising: 
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a carrier made of a magnetic particle, and 

a toner for developing the electrostatic image, the toner comprising- 
a colorant, and 
a binder resin, 

wherein the toner has a particle comprising at least one pore having 
diameter of 10 nm or over, and a porosity thereof is in a range from 0.01 to 



0.60. 



18. A process for forming an image, comprising^ 
charging an electrostatic image carrier? 

exposing, in a form of an image, to the electrostatic image carrier 
charged by the charging to thereby form an electrostatic image; 

developing with a developer the electrostatic image on the 
electrostatic image carrier to thereby form a toner image; and 

transferring the toner image to a transfer material by allowing a 
transfer unit to abut on a surfiaoe of the electrostatic image carrier via the 
transfer material and, 

wherein the developer comprises* 
a colorant, and 
a binder resin, 

wherein a toner has a particle comprising at least one pore having a 
diameter of 10 nm or over, and a porosity thereof is in a range from 0.01 to 
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0,60. 



19. A process cartridge, comprising- 

an electrostatic image carrier; and 
6 at least one of the following- 

a developing unit packed with a developer, and developing 
with the developer an electrostatic image on the electrostatic image carrier 
to thereby form a toner image> 

a charging unit for charging the electrostatic image carrier, 

10 and 

a cleaning unit for removing a toner rema in ing after a 
transfer on a siirface of the electrostatic image carrier, 
so as to fDrm an integrated structure, 

wherein the process cartridge is adapted to be attached to and 
15 detached from a main body of an image forming apparatus, 

wherein the developer comprises^ 
a colorant, and 
a binder resin, 

wherein the toner has a particle comprising at least one pore having 

« 

20 a diflniGter of 10 nm or over, and a porosity thereof is in a range firom 0.01 to 
0.60, 
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20. A process for measuring a porosity of a toner, comprising^ 
irradiating a focused ion beam to the toner which is 

conductivitjrtreated and is held on a support body; 

forming the toner's cross section having a thickness of 100 mn to 300 

TiTTi: and 

calcxdating a pore area of the toner's cross section. 
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ABSTRACT OF THE DISCLOSXIRE 
A toner for developing an electrostatic image, includes' a colorant; 
and a binder resin. The toner has a particle including at least one pore 
having a diameter of 10 nm or over, and a porosity thereof is in a range from 
0.01 to 0.60. 
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WHAT IS CLAIMED IS: ! 

t 
« 

j 

1. An external additives for electrophtographic ton^r comprising finely 

divided oxide particulate includiiig a silicon compound a^d a compound for 

I 
I 

doping said oxide particulate, wherein particle diameteij of the primary 

j 

particle of said finely divided oxide particulate is in the rjange of 30 nm to 150 
nm, and the primary particle of said finely divided oxidel particles is 



substantially spherical shape having the roimdness in tliie range of 0.95 to 



0.996, 



2, The additives according to claim 1, wherein elemental ingredients 
composing- the particle of said finely divided oxide particulate are unifoimly 
distributed at sturface and inside parts, I 



3. The additives according to claim 1, wherein saidj finely divided oxide 

s 

* 

s 

particulate comprises at least silicon and titanium. 



4. The additives according to claim 1, wherein said 



particulate is, at sm^face thereof, being treated by at leait silicon-containing 
organic surface-treating agent. 



finely divided oxide 



5. The additives according to claim 1, wherein said Ifinely divided oxide 
particulate is, at surface thereof, being treated by at l^ast silicon oil, and 

I 

I 

• ■ 

liberalization ratio of said silicon oil is in the range of 10 ^ to 60 
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6. Aja electrophtographic toner having a volumetric average particle 
diameter in the range of 2 /x m to 10 /x m, and comprising at least a binder 
resin and a colorant, and the toner comprises an external additives for 
electrophtographic toner comprising finely divided oxide particles includixxg 
a silicon compound and a compound for doping said oxide particles, wherein 
particle diameter of the primary particle of said finely divided oxide particles 
is in the range of 30 nm to 150 nm, and the primary particle of said finely 
divided oxide particles is substantially spherical shape having the roundness 
in the range of 0,95 to 0.996. 



7, An electrophotographic developer of two-component comprising an 
electrophotographic toner and a carrier of magnetic particles, said 
electrophtographic toner having a volumetric average particle diameter in 
the range of 2 > m to 10 m and comprising at least a binder resin and a 
colorant, and the toner comprises an external additives for 
electrophotographic toner comprising finely divided oxide particulate 
including a silicon compotmd and a compound for doping said oxide 
particulate, wherein particle diameter of the primary particle of said finely 
divided oxide particulate is in the range of 30nm to 150 nm, and the primary 
particle of said finely divided oxide particulate is substantially spherical 
shape having the roimdness in the range of 0,95 to 0,996; 



8. An image forming apparatus loaded by a container filled with an 
electrophotographic toner, said electrophtographic toner having a volumetric 
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average particle diameter in the range of 2 ^ m to 10 |t m, and comprising 
at least a binder resin and a colorant, and the toner cotnpriBes an external 
additives for electrophtographic toner comprising ^ely divided oxide 

< 

particulate including a siHcon compound and a compo^d for doping said 
ojdde particulate, wherein particle diameter of the priijiary particle of said 
finely divided oxide particulate is in the range of 30nni^ to 150 nm, and the 
primary particle of said finely divided oxide particul'^te is substantially 

f 
I 

spherical shape having the roundness in the range of 0.^5 to 0,996. 
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Abstract , 

An external additives for electrophtographic ton^r comprising finely 
divided oxide particulate including a silicon compound jand a compound for 
dopir^ said oxide particulate, wherein particle diameter of the primary 
particle of said finely divided oxide particulate is in the r^nge of 30 nm to 150 
mn, and the primary particle of said finely divided oxide particles is 
substantially spherical shape having the roundness in pie range of 0,95 to 
0.996, is provided- And this external additives is capable of evading from 
the embedding of external additives into toner even if after the toner is held 
in the storage under the condition of high temperaturej and high humidity, 
thereby the additives is capable of showing suflScient functions as iluidizing 
agent and charge supplement agent, and is capable of inhibiting an 
abnormal charge elevation even after being stored under the low 
temperature and low humidity 
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Fig. 2 
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Fig. 5 
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